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ABSTRAK 
Penelitian ini bertujuan untuk menguji unjuk kerja nanogenerator (NG) 
piezoelektrik ZnO dengan doping Aluminium dan Kobalt. Doping Aluminium 
dilakukan dengan mencampur material ZnO dengan masing-masing perbandingan 
4, 6, 8, 9, 10, 11, 12 dan 14% dari berat total AlCl3+ZnAc selama 8 jam pada suhu 
70
o
C, begitu juga untuk Kobalt dari berat total CoAc+ZnAc, metode 
elektrospining dipilih untuk menghasilkan serat nano yang disintering pada suhu 
500
o
C selama 4 jam. Dengan cara yang sama dilakukan pendopingan 2 material 
sekaligus dengan masing-masing doping pada hasil daya yang maksimal. Uji 
unjuk kerja dilakukan dengan penerapan beban tekan-lepas sebesar 0,5 kgf pada 
NG piezoelektrik dengan menggunakan akuisisi data. Dari penelitian ini 
dihasilkan kristalinitas terbesar pada 10% Al dan 11% Co yaitu 83,7% dan 
80,6 %, diameter kristal doping Al dan Co berkisar antara 24-83 nm dan 19-32 
nm. Nilai unjuk kerja NG piezoelektrik ZnO dengan doping lebih besar dari pada 
NG piezoelektrik ZnO tanpa doping. Daya dan tegangan yang dihasilkan NG 
AlCl3+ZnAc terbesar pada doping 10% Al yaitu 125,9 nW, 254,4 mV sedangkan 
NG CoAc+ZnAc  terbesar pada pendopingan 11% Co sebesar 145,6 nW, 315,4 
mV. Selanjutnya pendopingan 2 material sekaligus AlCl3+CoAc+ZnAc terbesar 
pada perbandingan 75% Co:25% Al yaitu 169,7 nW, 352,3mV. Penambahan 2 
material sekaligus pada NG piezoelektrik dapat meningkatkan unjuk kerja NG 
piezoelektrik berbasisi ZnO. 
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ABSTRACT 
 
The research aims to investigate the performance of the piezoelectric ZnO 
nanogenerator (NG) which were doped by Aluminium and Cobalt. The doping 
process of Aluminium was obtained by mixing AlCl3 in 4, 6, 8, 9, 10, 11, 12 and 
14% of total weight with ZnAc at 70
o
C for 8 hours, as well as to the doping 
process of Cobalt by mixing CoAc with ZnAc. The electrospinning was a chosen 
method in order to produce nano fibers, then the nano fiber sintered at 
temperature at 500
o
C for 4 hours. Base on the maximum power output of each 
mixture, the doping process of 2 materials at once,  Al and Co, in the same way 
was already done. The performance test was conducted with the compressive load 
of 0.5 kgf-off on the piezoelectric NG using data acquisition. The biggest result of 
crystalinity were 83,7% and 80,6% by 10% Al and 11% Co respectively, while the 
crystal diameter of Al and Co doped ZnO were range between 24-83 nm and 19-
32 nm respectively. The performance of ZnO NG piezoelectric with doping 
process greater than without doping process. The biggest power of 125.9 nW and 
voltage of 254.4 mV were generated by AlCl3+ZnAc and 10% doping of Al, while 
for CoAc+ZnAc and 11% doping of Co the highest power and voltage were 145.6 
nW and 315.4 mV, respectively. Furthermore, the performance of power and 
voltage from ZnO based NG piezoelectric using doping process of 2 materials of 
AlCl3+CoAc+ZnAc at once in comparison of  75% Co:25% Al were 169.7 nW 
and 352.3mV. 
 
Keywords: nanogenerator, electrospinning, sintering, ZnO, aluminium, cobalt, 
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